Objective: to evaluate whether older patients with pyogenic liver abscess have distinctive presenting features or if their management differs from that of younger patients. Design: retrospective chart review of aU cases occurring from 1982 to 1992. Setting: a regional trauma centre and two large community hospitals. Patients: a total of 38 individuals with a final diagnosis of pyogenic liver abscess. Seventeen patients aged 70 or older comprised the study group and 21 patients under age 70 the comparison group. Measurements: clinical features, laboratory data, therapeutic interventions and outcomes were sought. The presumed aetiology of the abscess was determined. Results: the study group had fewer men (47% us 81%, P = 0.028), less abdominal tenderness on physical examination (41 % us 76%, P = 0.028) and fewer positive blood cultures in those sampled (31 % us 67%, P = 0.04) than the comparison group. No study group patient had a history of trauma. Times to diagnosis were 3.2 and 5.9 days (P= 0.14) and lengths of stay 2l.6 and 29.3 days (P= 0.08) for study and comparison groups, respectively. There were no differences in mortality or other demographic, clinical, laboratory or pathological variables. Conclusions: elderly patients with pyogenic liver abscess have some subtle differences in clinical and laboratory presentation, but these do not appear to delay diagnosis. Active management is tolerated well, with no difference in mortality.
Introduction
The epidemiology and management of pyogenic liver abscess (pLA) have undergone important changes over the last 60 years. In their classic report, Ochsner et al. noted that PLA was predominantly a disease of young males [l] . Now, it is a disease more of elderly patients [2] , most often being diagnosed after the sixth to seventh decades [3 -7] . The underlying causes of PLA have also shifted, with biliary tract disease the most commonly identified underlying problem, supplanting appendicitis in Ochsner's series. DiagnosiS can now be achieved earlier with the use of computed tomography (Cn and ultrasound. With potent antimicrobial therapy and advances in radiographic imaging over the last halfcentury, mortality rates have declined [6, 8, 9] .
Previous reports have focused upon the role of age as a prognostic feature, with controversial results [3, 5,6, 9 -13] . Few studies have specifically explored how the clinical features and management of elderly patients with PLA differ from those of younger individuals [2, 14, 15] . Knowledge of such differences may heighten clinical suspicion, given the atypical presentation of illness often seen in elderly patients [16] . We therefore designed this study to compare the clinical presentation and management of PLA in elderly patients and younger individuals.
Materials and methods
Records from a trauma centre (the University of Louisville Hospital) and two large community hospitals in Louisville, KY, USA, were reviewed for the 10-year period from 1982 to 1992. Patients with a final diagnosis of PLA were identified from the medical record data bases of each facility. Medical records were reviewed, with attention to clinical features, laboratory data, aetiology of the abscess, treatment and outcomes. Patients with amoebic liver abscess were excluded.
The following definitions were used in recording data from the medical records. PIA was defined by the appropriate clinical setting and confirmation of an intra-hepatic collection of pus by percutaneous aspiration, open surgical drainage, post mortem examination and radiographic imaging. Nausea, vomiting, fever, jaundice and abdominal pain were considered to be present when noted on the emergency room notes, the admission history and physical examination or in the progress notes within 24 h of diagnosis of PIA for those patients hospitalized for trauma. Tenderness located in the epigastrium or right upper quadrant was considered a positive finding for abdominal tenderness related to PIA. The occurrence of fever within the first 24 h of hospitalization was recorded, defined by an elevated temperature 2::38°C. For trauma patients, the temperature curve for the 24 h before diagnosis of PIA was examined.
Presumed aetiologies were assigned, based upon available imaging, clinical, pathological and surgical information and using a modification of the classification used by Lazarchick et al. [17] Abscesses of biliary origin were associated with cholecystitis or ascending cholangitis. Those related to infections in other portions of the gastro-intestinal system were classified as being of portal drainage in origin. An abscess was considered secondary to trauma if the temporal sequence of abdominal injury clearly preceded the hospitalization and no other potential mechanism could be identified. In patients with evidence of disseminated abscesses involving mUltiple organs, with a single organism, sepsis was designated. If no source of infection could be determined, a cryptogenic abscess was assigned.
For purposes of comparison and statistical analysis, patients were divided according to age into: a study group (those aged 70 years or older) and a comparison group (those under age 70). Categorical variables were compared by x 2 analysis or one-tailed Fisher exact test, with a P value less than 0.05 considered significant. Continuous variables were evaluated using Student's t-test.
Results
Thirty-eight patients with PIA were identified: 17 in the study group (age 2::70 years) and 21 in the younger comparison group (age <70 years). Table 1 There were no differences between groups with regard to symptomatology at the time of initial diagnosis of PIA (including abdominal pain, nausea, vomiting, malaise, anorexia or cough). The only suggestion that elderly patients might have a more subclinical pattern or occult presentation was the finding that the study group had a lower frequency of abdominal tenderness on physical examination [seven of 17 (41 %)] than the comparison group [16 of 21 (76%); P = 0.028)]. There were no differences between groups with regard to other findings on physical examination (including fever, hypotension, tachycardia, jaundice, hepatomegaly, abdominal distension or ascites) or to predisposing conditions. No significant differences were noted in the presumed aetiologies of PIA between the groups.
Mean values for selected laboratory and microbiological tests are reported in Table 2 . Presenting values for white blood cell count, haemoglobin, aspartate aminotransferase, alkaline phosphatase, bilirubin and albumin were similar between the groups.
Results of blood and abscess cultures are presented in Table 3 . Of the 34 patients (16 study, 18 comparison) who had blood cultures during evaluation of PIA, the study group were less likely to have positive results [five of 16 (31 %)] than the comparison group [12 of 18 (67%); P = 0.04]. Organisms were recovered in five patients (multiple in three, single in two) in the study group, with gram-negative organisms being most common. In the comparison group, isolates were obtained in 12 patients (multiple in two, single in 10), however gram-positive and anaerobic organisms were more common. There were no significant differences between the groups with respect to the frequency of specific organisms.
Similarly, of the 33 patients (15 study, 18 comparison) for whom abscess cultures were obtained, positive results were less frequent in the study group [11 of 15 (64%) versus 15 of 18 (83%) in the comparison group], but this difference did not reach statistical significance. In the study group, 11 patients had organisms isolated from their abscess cultures (multiple in six, single in five) with gram-negative organisms being most common. No study group patient had gram-positive or fungal isolates. In the comparison group, 15 patients had organisms isolated (multiple in eight, single in seven). Gram-negative rods were again most common, but the results for specific organisms did not differ between the groups. No significant differences between the groups were found in the frequency of single organism versus polymicrobial isolates for either blood or abscess cultures. There were also no differences between groups with regard to abscess characteristics, including number, location within the liver or size.
Despite the few subtle differences on presentation between the two groups, there was no delay in making the diagnosis of PIA in the study patients. In fact, the aAppendicitis was found in one patient in each group. In the study group one patient had diverticulitis and one had a small bowel fistula. In the comparison group one patient had chronic pancreatitis. 
Candida albicans
0 average time to make the diagnosis of PLA was shorter at a mean of 3.2 days (range 1-30) for the study group, compared with 5.9 days (range 1-11) for the comparison group (P = 0.14). Physicians were no less aggressive in their approach to the diagnosis and management of PLA in the study patients. Of the diagnostic or therapeutic procedures done in 35 subjects, percutaneous CT-guided fine needle aspiration was performed in 23: eight of 15 in the study group (53%) and 15 of 20 (75%) in the comparison group (P = 0.18). In the remaining patients, an exploratory laparotomy with open surgical drainage was performed in seven (47%) of the study group subjects and five (25%) of the comparison group (P=0.18). Two patients (one in each group) died before either procedure could be attempted and the diagnosis was confirmed at autopsy. One patient received antibiotics alone without a definitive drainage procedure; the abscess cavity resolved on follow-up imaging studies.
The study group patients appeared to tolerate their disease process indistinguishably from the comparison group. Length of hospitalization was actually shorter in the study group than the controls (2l.6 versus 29.3 days), but this difference was not statistically significant (P= 0.08). Mortality was equal, with five patients dying in each of the groups (P= 0.70). 
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Discussion
The early recognition of PLA is important since, left untreated, it is usually fatal [8, 18] . A constellation of clinical manifestations and laboratory abnormalities may suggest the diagnosis [1, 2, 18, 19] but these are non-specific. Most commonly, patients present with fever, chills, nausea and vomiting, weakness, sweats and anorexia. Physical signs usually include some combination of hepatomegaly, abdominal tenderness localized in the upper abdomen and jaundice, although other non-specific signs may be found in a few patients. Despite the improved diagnostic and therapeutic techniques currently available, the non-specific presenting features of the disease require a heightened level of suspicion to make the diagnosis and prevent morbidity and mortality. Our study demonstrates that older patients with PLA present in a manner similar to that of younger individuals. Two previous reports of PLA in elderly patients suggest that atypical and subtle non-specific features on presentation [14] and misleading results from diagnostic tests [15] might reduce accuracy and prolong the period oftime taken to make a diagnosis of PLA in this group [14, 15] . Both of these studies reported retrospective series of elderly patients and neither had a control or comparison group of younger patients. The only suggestion in our data of a more subtle or subclinical presentation of PLA in the elderly study group was the significantly lower frequency of abdominal tenderness on physical examination. No other differences in symptomatology or physical findings were noted. While the non-specific features of PLA may in general contribute to delay in diagnosis, our data do not support the impression that older patients with PLA have atypical presenting features that delay diagnosis.
In making the diagnosis of PLA, the only significant laboratory or microbiological test to distinguish the older from the younger group was the lower frequency of positive blood cultures. The yield of blood cultures in PLA is usually found to be low, with positive results ranging from 33 to 64% [5, 6, 10, 11, [20] [21] [22] . We found no differences with respect to age in the frequency of multiple versus single abscesses, a factor reported to influence blood culture results [10, 18] . Most importantly, this subtle difference caused no delay in making the diagnosis of PLA in our elderly patients.
We found that physicians managed older patients with PLA as aggressively as they managed younger ones. Although a trend was noted to more frequent use of surgical drainage in our older subjects, this was not statistically significant. This probably reflects the greater frequency of biliary tract disease in the study group. Surgical therapy was used primarily in either group when a condition existed for which surgery was indicated, such as cholelithiasis. Since ours was a retrospective study, we were not able to investigate this further.
Controversy exists as to whether drainage with a percutaneous transhepatic or surgical approach is better [23] . In general, definitive therapy of PLA with CT-guided percutaneous drainage is currently advocated [24] . Open surgical drainage is preferred for patients with underlying conditions that require surgery, if the abscess is inaccessible to the percutaneous approach, in failed attempts at percutaneous drainage and perhaps for multiple abscesses [18, 19, 21, 25 -27] . Our findings are similar to those of Bertel et al. [27] in that age was not a deciding factor in determining which procedure was used. They noted that the surgically drained group had a high incidence of coexistent surgical disease and required a surgical procedure [26] . They also found that the surgically treated patients had a shorter average hospital stay, a trend we also identified. These findings emphasize that once a diagnosis of PLA is made, older individuals with PLA can be managed with the same intensity of therapeutic interventions as used for younger patients.
Although we did not demonstrate a difference in mortality according to age group, the influence of age is controversial. While some recent studies have not found age to be a predictor of mortality. [1, 10, 12, 13] others report a significantly higher mortality rate in the older patients [3, 5, 6, 9] . Differences in the age used to Pyogenic liver abscess in old and young define the older patient groups, in the numbers of patients who were untreated or treated with antibioticonly [6] or in the number of patients with cancer [3] may account for some of the variation. What is clear from these studies is that improvements in diagnostic and management techniques have reduced overall mortality for all patients, regardless of age. The excess mortality in older patients, if it exists, may relate more to associated illnesses and lack of reserve in organ systems. There is no evidence from our data that tolerance of the disease process differed between the two groups.
Aspects of presentation of PLA can be subtle and often subclinical, but this is not unique to the elderly patient population. While diagnostic tests or procedures continue to improve, the poor sensitivity of microbiological cultures exists for all age groups, reducing the ease with which the diagnosis is made. Any subtle differences in presentation for elderly patients, such as less abdominal tenderness or fewer positive blood cultures, do not reduce the accuracy or delay the time period required to make the correct diagnosis. Active diagnostic and therapeutic management can be undertaken and should be no different from that undertaken in the younger patient.
